Differential influence of increased polyol pathway on protein kinase C expressions between endoneurial and epineurial tissues in diabetic mice.
To explore the relationship between polyol pathway and protein kinase C (PKC), we examined PKC activities and expressions of PKC isoforms separately in endoneurial and vessel-rich epineurial tissues in diabetic mice transgenic for human aldose reductase (Tg). Tg and littermate control mice (Lm) were made diabetic by streptozotocin at 8 weeks of age and treated orally with aldose reductase inhibitor (ARI) (fidarestat 3-5 mg/kg/day) or placebo for 12 weeks. At the end, compared with non-diabetic state, sorbitol contents were increased 6.4-fold in endoneurium and 5.1-fold in epineurium in diabetic Tg, whereas the increase was detected only in endoneurium in diabetic Lm. Endoneurial PKC activity was significantly reduced in diabetic Tg. By contrast, epineurial PKC activity was increased in both diabetic Lm and diabetic Tg and there was no significant difference between the two groups. These changes were all corrected by ARI treatment. Consistent with the changes of PKC activities, diabetic Tg showed decreased expression of PKC alpha in endoneurium, whereas there was an increased expression of PKC beta II in epineurium in both diabetic Tg and diabetic Lm. These findings suggest the presence of dichotomous metabolic pathway between neural and vascular tissues in the polyol-PKC-related pathogenesis of diabetic neuropathy.